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MNv�x$H^W UVv�}6TXH^i\JLUXk^S�IZKN`N`Pi\Oí_uWZH^f UXvQInH^KNWnv-SX� G�RPS4UXMPTVUX]oJjUVk^S-ICUVWZSsInfDH�HXJLR�´ åwS:~rY[qPi[SQv?H^]oJLWnH^i��!UV]NM RNY[kXR
SLJ�v?Y[S-]Pv?OÙxyHX]NSpIZKNvjRÖS:~PUXf�`Ni[S4Y\ICS-i[S?koUX]oJ+��i[Y\k^RoJ b¼S-Y[kXR¡J�f�Y[]NY[UVJLKPWZSsInY[ª-Ss_yUV]ÖWnS-k^KNi[UVJLHXW-��G�RNY\I1WZS-kXKNi�UVJZH^W Y\I
f�H^KN]oJLS?M Y[]NInY[MNS�JZRNS I�b$Y\JLvjR�qaHoUXWnM¸��b$RNY\i[S ó H^i\M ô _yUV] WZS-kXKNi�UVJZH^WZIhUXWZS f�H^KN]oJZS-M H^]�JZRNSCInb$YcJLvjR qaHoUXWZM�� e `wUXW�J
_uWZHXf i�UVWZk^S?W�IZY[ª?SX�NJZRNStH^i[M4WnS-k^KNi[UVJLHXWZI�MNY\IZIZY\`wUVJZS'RNS+UVJ�UVJ$i\H�bñIn`�S?S-M�HV_&H^`aS-WZUVJLY\H^]
}��

ò



l Y\kN��M6IZRPH©b$I¼JLRNS�H^KPJL`PKPJ�TXH^i\JLUXk^S$b¢U+T^S:_uH^WZf
HX_�Ut_uKNi[iwb�U+T^ShMNY\HrMPS�qNWnY[MNkXSX�7ì�_¸JZRNS�Y\]N`NKPJ�T^HXi\JjUVk^S�JZH�JLRPS�qNWnY[MNkXS
Y[I�Ñ�NsInY[]¢{CO��PJZRNS-]pJLRNS6U+T^S?WLUXkXStTVUXi\KNS'HX_,JLRNStH^KPJZ`NKPJ�TXH^i\JLUXk^S'Y[I�kXY\T^S?]>qoOa«

Ñw§
P$Å á ÛRQS
l WZH^f JZRNSQH^KrJL`NKPJ�T^H^icJjUXkXSDb�U�TXS?_uH^Wnf>�!YcJ�v-UX]�qaSsH^qNInS-W�T^S-M JZRwUVJ�JZRNSDb�U+T^S:_uH^WZf Y[I�v?H^]oJLY\]�KPH^KNI UV]NM�JLRNSDY[]rz
InJLUX]oJjUX]PS-H^KNI¢TVUXi\KNShY\I¢UXicb¢U+O�I��w]NYcJLS'UV]NM4`�HXIZY\JZY\TXSX�!Ä�S-]Nv?StJZRNS'U+T^S?WLUXkXShTXUVi[KNS�HX_�JLRNShHXKPJL`NKrJ¢T^H^icJjUXkXS�MNS?`�S?]NMNI
H^]NicO1H^]QJZRNS�`aS+UX¦CTVUXi\KNS�HV_�JLRNS�Y[]N`NKrJ¼TXH^i\JLUXk^SX� e ]4UXKrJLHXJZWLUX]NI�_uH^WZf�S-W�Y[I�]NH�b=WZS?��KPY[WZS?MQJLH6TVUXWnO1JLRPShH^KPJZ`NKPJ¼MNv
T^HXi\JjUVk^S'qoOsTVUXWnO�Y[]Pk1JZRNSt`�S-UX¦sY\]N`NKPJ$T^HXi\JjUVk^SX�
G�RNS1U+T^S?WLUXkXS�TVUXi[KNS�HX_!JLRPS H^KPJZ`NKPJhTXH^i\JLUXk^S�v-UX]�UXi\IZHQqaS WnS-MNKNv?S-M�Y\_!JZRNS Y\]NInJLUX]oJjUX]NS?H^KNI�TVUXi\KNS�HV_!JLRNS HXKPJL`NKrJ
T^HXi\JjUVk^S Y[I�fQUXMPS S-YcJLRNS?Whª-S?WZHpH^Wh]NS?koUVJZY\T^SV��G�RNY\I'Y[Ih`aH^InIZY[qPi[S qoO�KPIZY[]Pk4`�H�b¼S-WtIZS?fDY\v-H^]NMPKNv?JZH^WhMNS:TrY\v-S?I6HVJLRNS?W
JLRNUX] MNY[H�MNS?I1xySV��kN�'JZR¡O�WnY[InJZH^WZIL}:�tG�RNY\IhWZS?IZKNicJLI'Y[]>JLRNS WnS-MNKPv?JLY\H^] HX_�IZY\ª-SCUV]NM v-H^I�J+��UX]PM Y[f�`NWZH�T^S?fDS?]oJ'Y[]�SKJCz
v-Y\S-]Nv:O^��Ä�H�b¼S?TXS-W-�wJZRNS'UX`N`Pi[Y[S?MsT^H^icJjUXkXS�JLH JZRNStUXWnfQUVJZKNWZS�Y[I�v?H^]oJLY\]�KPH^KNIZicOs`NKPi[ILU�JLY[]PkN�7ì�]4H^WnMNS-W¢JZHCWZS-MPKNv-S'JLRPS
`NKNi\ILUVJZY[H^]CY\]CJLRNS$v-KPWZWZS?]oJ¼MPWLU+b$]DqoOCJZRNS$fDHXJZH^W-�wxyMNS:T^S-i\H^`aS-M1JLH^Wn��KPS�MPS-`aS-]NMNI�]NHXJ)HX]�JZRNS�UX`N`Ni\Y[S-M TXH^i\JLUXk^S�qNKrJ
H^]�UXWnfQUVJZKNWZS'v?KNWZWnS-]oJ�UX]NM4åwKr~N}$UX]pY[]NMNKPv?JLHXW�Y[I�v-HX]N]NS-v:JLS?M�Y[]4InS-WZY\S-I�b$Y\JZR�JZRNS6UXWZfDUVJZKNWZSV�)�rY[]Pv-S'JLRNStv?KNWZWnS-]oJ
åwH�b$Y[]Pk JLRNWnH^KNk^RsJZRNShY[]PMNKNv?JZH^W�Y\I¢MNvV�PJLRNShU�TXS-WZUXk^ShT^HXi\JjUVk^S�MNWnH^`pUXv?WZH^InI�Y\J¢Y\I�ª?S-WZH�UVJ�InJZS+UXMPOQInJLUVJLSV�¼Ä�H�b�S:T^S-W?�
JLRPS�v-KPWZWZS?]oJ!q�S?v-H^f�S-I7UXi[f�H^InJ�v?H^]NInJLUX]oJ�xy`PWZH^`aS-W�J�O�HV_aUX] Y[]PMNKNv?JZH^W�z�v-KPWZWZS?]oJ!v+UX]�]NHXJ7vjRNUX]Nk^S¢Y\]NInJLUX]oJjUX]PS-H^KNIni\OP}:�

É¢ÊUT Ì � @ �P�N	�� D �
l WZH^f
JLRNStqwUVIZY[v'S?�¡KwUVJLY\H^]�k^H�T^S-Wn]NY[]Pk1JZRNStInJZS+UXMPOpI�JjUVJZStH^`�S?WLUVJZY[H^]4HV_7MNvtf�HXJLH^W?�rb¼S�RNU�TXS6JZRNS'_uH^i[i\H�b$Y[]NkN«

º?§�Å é Û ÀKVræ7çXWXêÞ�À � UX]PM ¬�­�ÅÙØ�Ú
º-§
G�RNS�JZH^WZ�¡KNS�MNS?TXS-i[HX`�S?M1UVJ7I�JjUXW�JLY[]Pk�Y[I�MNS:JLS-WnfDY\]NS-M�q¡O6JLRPS¢`NWZH�MNKNv:J7HX_wJZHXJjUVi�åwK�~CUX]PMCUXWZfDUVJZKNWZS¼UXf�`�S?WZS:z�JLKNWn]NI-�
G�RNY\I�JLH^Wn�¡KNS'Y[I¼KPJLY\i[Y[ª?S-MD`wUXWnJZi\O�Y[]4H�TXS-WZv?H^f�Y[]Nk�_uWnY[v:JLY[HX]¸�¡`wUXWnJZi\ODY[]4UVv-v-S?i[S?WLUVJZY[]Nk�JZRNS'UXWnfQU�JLKNWnSX�rUX]NM4`wUXW�JLicOQY\]
UXv?v-S-i\S-WZUVJLY\]Nk'JLRNS�i[HoUVM¸�&G�RNS�TVUXi[KNS$HX_�InJLUXWnJZY[]Nk'JLHXWZ�¡KNS�WnS-�¡KNY\WZS-M�_uWZH^fÈU6f�HXJLHXW7b$Y[i[iNJZRNS-]DMNS-`aS-]PMDT^S?WnO�i�UVWZk^S?i\O
H^]�JZRNS i[H^UXM¸� e J'I�JjUX]PMNInJZY[i[i�JLRPS-WZSCY\I�]NH4qNUXvj¦�S?f�_¨��IZHsJLRNUVJhJLHQv-Y[Wnv-KNi[UVJLS6_uKNi[i�i[H^UXM�v-KPWZWZS?]oJ'Y[]�JZRNSCUXWnfQUVJZKNWZS
UQT^S?WnO InfQUVi[i�T^H^icJjUXkXS Y[IhWnS-�¡KNY\WZS-M���¹�S-k^i\S-v:JLY[]PkQJLRNSCSKY�S?v?JtHX_¼UXWnfQU�JLKNWnS�Y[]PMNKNv?JLUX]Nv?SX�¸JLRPS�T^H^icJjUXkXS�JLRwU�J'f KNI�J
qaS1UX`N`Ni\Y[S-M>JLHsJLRPS1UXWZfDUVJLKPWZSCUVJhInJjUVWnJLY\]NksMNS?`�S?]NMNItH^]NicO�HX]�UVWZfDUVJLKNWnS�WnS-IZY\InJLUX]Nv-SV�C�rY\]Nv-SV�¸JLRNY\IhWZS?IZY\InJjUV]Nv-SCY\I
T^S?WnO�IZfDUXi[i|�&U�i�UXWnk^S�v-KNWnWZS-]oJ b$Y\i[i!åwH�b Y\_�JLRNSDWLUVJZS-M�TXH^i\JLUXk^S�Y[I�MPY[WZS?v?JZi\OíUX`N`Pi[Y[S?M�JZH>JLRPSsUXWnfQUVJZKNWZS�xu_uHXW�JLRPS
k^YcT^S-] fDUXvjRNY\]NS�b$RPH^IZSC`wUVWLUXf�S?JZS-WZIhUXWZS�k^Y\TXS-] qaS-i[H�bt��JZRNY[I�v-KNWnWZS?]¡JtY\IhUX`P`NWZH+~rY[fDUVJLS?i\O[Z�\^]á ÅÇµ^¶`_���b$RNY[i\S�JLRPS
_uKNi\i�i\HoUXM>WLUVJZS-M v-KPWZWZS?]oJ'Y[I�HX_!JLRNS�H^WZMPS-WhHX_$£+¶P�a= ecb }:�hG�RPS InJLUXWnJZY[]NkDv-KNWnWZS-]oJtv-UX]�qaS i[Y\fDYcJLS-M4JZH4UQILU�_uS�TVUXi[KNS
qoOsJLRPSt_uHXi[i[H�b$Y\]Nk f�S?JLRPHrMNI?«
d Y[]Pv-i[KPMNY[]Nk6S:~�JZS-WZ]NUXi�WnS-IZY\InJLUX]Nv-S�H^]Ni\O1Y\]QJLRPShUXWnfQUVJZKNWZS�v-Y\WZv?KNY\J¼IZH�JZRwUVJ�fQUXvjRPY[]NS�MNS?TXS-i\H^`NI�]NS?v-S-InILUXW�OsI�JjUXW�JLY[]Pk
JLHXWZ�¡KNSX� e IhJZRNSCfDHVJLH^W�IZ`aS-S-MPI6KP`¸�¸JLRNSCqNUXvj¦�S-f1_�Y[IhkXS-]NS?WLUVJZS-MíUX]NM JLRPSCv-KNWnWZS-]oJ'_yUXi\i[I?��Â'S-]PS-WLUVi[i\O>Usi[UXWZk^S
WZS-InY[I�JjUX]Nv?S�Y\I$]NS-v?S-IZIZUXWnOpJZHDi\Y[f�Y\J�JZRNStInJLUXWnJZY[]Nk1v-KPWZWZS?]oJ+�¢ì�_,JLRNY\I�WZS-InY[I�JjUX]Nv?S�Y\I$i[S?_ãJ$Y\]4JLRNS6v-Y\WZv-KPY\J+�rJLRNS6InJZS+UXMPO
InJjU�JLS6IZ`aS-S-M>b�H^KPi[M�qaS'T^S?WnO>i[H�b�UX]PM>Y\]�UXMPMNY\JZY[H^]4JLRPS-WZStb¼H^KNi[M>q�Stb�UXInJZS�HX_&`�H�b¼S-W�Y[]pJLRNS6WZS?IZY[I�JjUX]Pv-SX��ì�J�Y\I
JLRNS?WZS:_uH^WZStqaS-v-HXfDS?I�]PS-v-S?IZIZUXWnOpJLH1v?KPJ�H^KPJ$JLRNS'b$RNHXi[S'HX_�JLRNStWnS-IZY\InJLUX]Nv-S6IZH1JLRNUVJ$WLUVJZS-M�IZ`aS-S?M�Y[I�HXqPJjUXY\]NS-M��
d UX`N`Pi\O�Y[]Nk U�i[H�b�T^HXi\JjUVk^S�qoODKNIZY\]NkCU�TVUXWZY[UXqNi\S�MPvh`�H�b¼S-W�InKN`N`NicO^�!G�RNY\I�T^H^icJjUXkXS�Y[I¼Y[]Nv?WZS-UXIZS?MpUXI�JLRPS�fDUXvjRNY[]PS
UXv?v-S-i\S-WZUVJLS?I-�

G�RNSsMPS?T^S?i[H^`aS-M�JZH^WZ�¡KNSQUX]NM�JZRNSQWZUVJLSQUVJ�b$RPY[vjR�qwUVvj¦�S?f�_�Y\I�k^S?]NS-WZUVJLS?M MNS-`aS-]PMNI H^]�JZRNSsUVY[W6koUX`�åNKr~���ì�]
H^WnMNS-W�JLH1RwU+TXS6_yUXI�JLS?W�UVv-v-S?i[S?WLUVJZY[H^]4WZUVJLS?M�TXH^i\JLUXk^S'Y[I$UV`N`Ni[Y\S-MsJZH�JZRNS'�wS-i\Mpb$Y\]NMNY\]NkCb$RNY[i\ShInJLUXWnJZY[]NkN�

d e �).p"$%'@gf �!%ih

G�RNS?WZS�UXWZS'JLRPWZS-StfDUXvjRNY\]NS-I$f�H^KN]oJLS?M>H^]pJLRPS6I�JjUX]PM¸�
H^KPJ$HX_,b$RNY[vjRpJ�b�H�HX_,JLRNS?f UXWZStMNvtfDUXvjRNY\]NS-I?��¹�HXJLS'JLRPS
]wUXf�Sh`Ni[UVJLS�WLUVJZY[]Nk^I¼HX_�JLRNS?IZStfDUXvjRNY[]PS-I$UX]NM4KPIZStH^]NShHV_�JZRNS-f UXI�UCMNvhf�HXJLHXW�UX]NMsJZRNS'HXJLRPS-W$UXI�UCInS-`wUXWZUVJLS?i\O
S:~rv?Y\JLS?M>MPv6kXS-]NS?WLUVJZH^W-�)G�RNSt`wUXWZUXf�S?JLS?WZI�UXWnSX«
d £^�a= ¦<j MNvtfDUXvjRNY\]NSX«)Ó�§�Å¯ò3k�¶`M<lh�wÓ�»�Å&MP£�=`lh� l WZY\v?JLY\H^]4´Çb$Y\]NMwUXkXS'i[H^InI$UVJ6£�=X¶^¶ Wn`Nf/Åm=`�nj��
d £^�\£t¦<j MNvtfDUXvjRNY\]NSX«)Ó�§�Å¯ò3kc£�lh�
Ó�»>ÅoMN£�=plh� l WZY[v:JLY\H^]p´àb$Y\]NMwUXk^S'i\H^IZI�UVJt£�=X¶^¶ WZ`Pf/Åm=`�nj��

�
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e ��m�H^]P]NS-v:J JLRNSQv-Y[Wnv-KNYcJCUXI�IZRNH�b$] Y[] l Y[kN� =r��ì�]�JLRNY\I�S�~P`aS-WnY[f�S-]oJ�JZRNSsf�HXJLHXW�Y\I�i[H^UXMNS-M�q¡O�i[H^UXMNY[]Pk>JLRPS
k^S?]NS-WZUVJLHXW-�C�!KPJ�H`Y�UXi[i
I�b$Y\JLvjRPS-I$HX_�JLRPShi�UXf�`si\HoUXMsUV]NM4H^`aS-]sJLRPShfQUVY[]sI�b$Y\JLvjR ó � ô v-H^]N]PS-v?JZS-M�q�S:J�b�S?S-]
JZRNS�i\HoUXMDUX]NMQJZRNShUXWnfQU�JLKNWnS�HX_�JLRNS'�tmîk^S-]NS?WLUVJZH^W-� e i[InHN� ��+!þ$	��L2i"uü��p)�þ$�n� Z �9� á û�	9�z��� �7G�RNS?IZStUXWnS
H^]pfDUXvjRNY\]NS'InJLUX]NM¸�

ï�����b$YcJLvjRpH^]4JLRPS e mÒIZKN`P`Ni\ODJLHCJLRNS'`aH�b�S?W$S-i[S?v?JZWZH^]NY\v'v-H^]oJZWZH^i\i[S-W¼IZKN`P`Ni\O�Y[]Pk�`aH�b�S?W�JLHCJLRNSh�NS-i[M4b$Y\]NMNY[]Pk
HX_�JLRPS6f�HXJZH^W-�1��IZY\]NkCJLRNSt¦¡]NH^q�H^]pJLRNStv-HX]¡JZWZH^i\i[S?W-�NUV`N`Ni\OQJLRNStWLU�JLS-M4TXH^i\JLUXk^ShJLH1JLRPSt�NS-i[M4b$Y\]NMNY[]PkN�

m�����b$YcJLvjR�HX]�JLRNS e m�InKN`N`NicO>JZHDJZRNS `aH©b¼S-W�S-i[S?v?JZWZH^]NY\v�v?H^]oJLWnH^i[i\S-W�IZKN`N`Pi\O�Y[]NkQ`�H�b¼S-W�JZHQJLRNS�UXWZfDUVJZKNWZS6HX_
JZRNSpfDHXJZH^W-�v��InY[]Nk JLRPS4¦�]PH^qÖHX] JZRNSpv-H^]oJZWZH^i\i[S-W?�)IZi[H�b$icO�Y[]Pv-WZS-UXIZSsJZRNS4T^H^icJjUXkXSsJLH JLRNSpUVWZfDUVJLKNWnSsJLY\i[i
JZRNS�WZUVJLS?M�TXUVi[KNSV� e i[IZHP�¸UX`N`Pi\O4JLRPS WLUVJZS-M�TXH^i\JLUXk^S6JLHDJZRNS��wS?i[M�b$Y\]NMNY\]NkQHX_!JZRNS�kXS-]NS?WLUVJZH^WCxãJLRNS HXKPJL`NKrJ
JZS-WZf�Y[]NUXi[I'UVWZS1UVJ'JZRNS1WZS+UVW6InY[MNSCHV_¼JZRNS1v-H^]oJLWnH^i[i\S-Wh_uS?S-MNY\]Nk4JLRNS�UXWnfQUVJZKNWZS�HX_¼JZRNS1fDHVJLH^WL}:�C¹�HXJLS1MNH�b$]
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